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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a zoom lens by 
which a photographing viewing angle is widened, and 
whose portability is excellent by shortening a lens entire 
length, and which is suitable for an electronic still 
camera and consists of three groups, and to provide an 
optical equipment using the zoom lens. 
SOLUTION: In the zoom lens having the first lens group 
L1 of negative refracting power, the second lens group 
L2 of positive refracting power and the third lens group 
L3 of the positive refracting power in this order from an 
object side and performing variable power by changing 
intervals between respective lens groups, the third lens 
group L3 is moved simply to an image surface side or by 
leaving a projected locus to the image surface side in a 
state that an infinite object is focused at the time of 
performing the variable power from a wide angle end to a 
telephoto end, and then, when the moving amount of the 
third lens group L3 to the image surface side is set as 
M3 and the focal distance of an entire system at the 
wide angle end is set as fw, the condition of 0.08<M3/fw<0.4 is satisfied. 
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[M*Si] ftftffllJ: 9 IRK:, *oJBSf*^>»i 
Jg3 u-^XStSr^TU #i/>X8oBHSrJftS-&tS 

<7){&®fRiJ^O*£ltjfl;£rM3, jefttt<z>£3R£>JkjKEIB*; 
0. 0 8 <M3/f w< 0. 4 

X#, IE<oaSf*C0»2 U>X» % ^LTjE^JBJMjO) 

«*fr5X-Au>'Xfr*5Vvt\ mi I'VXWiMMMH 
^PjJi^i/yXi:Ei/yX^2ft^^, *SP£g 

f l, BilflK^t6±»^«jftEM«:f t 

0. 7 < | f 1/ f t | < 1 . 0 

[BMW 3] W1S*3u>X»<o^E«4rf 3, M 

1. 45<f 3/f t<2. 0 

*S*#*r*J£-f-5 r 4: £#m<h -fSfii*^ 1 2 
(7)X-A1/>X 0 

in** 4] iteff2u>xsoftjK«i»f 2. a 

0. 63<f 2/f t<0. 8 

ttSftfr*rWfi-r5 r t Sr»»tt5M*S 1 Sftte 2 
(DX-AuyX 0 

fife Lfc r t 1-5M#JS l^b4 o^-fixa* 1 

6 ] mejB 3 uvx^fiaffi^ 19 ^6je^># 

£R 3 f , «ffifiiJ^uvXffiOft**SS:R 3 r £-T3 

- 1. 5< (R3f+R3r) / (R3f-R3r) < 
-0. 5 

ft5*#*»JB^Sw4r«r«r«i:-r6l(l*3Jll^&5 0 
t^-f *xd> 1 J^coX — A uyX 0 

[ft #3C 7 ] «riE* 2 uvx»tt«ffi«fcit^ffr« 

t-3iV^ffi*fftJt^JE^vXi|ftffl)J^IiDffi*[^tt^*u 
vX^USl^uyXi:. ttftflO^affiSrfRl 
itt^^*^ft(D«i/yXi:]Ei/yX^ LfiM 2 

<b 6 (Dl/^-f ft/** 1 ]|(DX-^l/yX 0 



2 

1SS3 u^X»-ef?5 &W&k 1- 5 fS*Jll^(b 7 
cot ^-f ri^ 1 jI^X-a u vX Q 

ii^JS 1 a»£> 8 cov>-f 1 ^X-i. u>X Q 

>X», aEcoSfff^<^^2 U>Xf % ^-L-CE^iSSfA 
^3uyXp^L, frl^XBOlHIHtfcffcS^-C 

ae«srm\ 8$3v>x«i^T7t»^^ 
urn 3^ x»iiffcffi«j \zmm \z &> & v > ««® « i:^^ 

8f£:3-* f w , ft, Si u>X»<z>«j£SE«S: f i <b 

0.0 8 <M3/ f w< 0. 4 

0. 7 < | f 1/ f t | < 1 . 0 

1. 45<f 3/f t<2. 0 
0. 6 3 < f 2/f t < 0. 8 

. ftS*fr«r»JE"i-«r4:*:«r«4:r5X--Aw^X 0 
[8**Bi 1] 1WIEIB3 i/>X8(iiEo»i/yX©* 
■C*J***L, -t^ftftfflltOU^Xffi^ft^SSrR 3 
f > ttiftWl/yXl^ft^^tR 3 r k-tZ>b% 
-1. 5< (R3f+R3r) / (R3f-R3r) < 
-0. 5 

• ft5*frtlJBt5Ii:«r#ti:t5ll*ai 0©X- 
i^i/>X 0 

i»*3Si 2] mntmifrt=> 1 i^v^i*ti*»i*ox 
[0001] 

^^l^/:»Ki:ll, »ti«offl#f*OU^X 
»dS5fefrr*±*i:LT3o©u>X»«r*U ^*x<b 

9 > U >Xlif$:0/hi{b^i o f: 7 ^ /L' A ffl (07 f ;U 
[0 0 0 2] 

Sift, BfWHfcSI-ftrfflv^if^X?^ 

7, T'i/f/V^/UlJ* 7*, ttftKB (X7^7) OS 

fl*Lfe*p«tt:«>x— AuvXis*«>e>ix-cv^5 B r 
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[0003] tie* j: r> , ^(ommtxom i mbjE<Dm$r 

[0 004] rtLb^2 0(?5U>X|¥ < t Qft&UVXflt 
^l^^tlt X-i.flf*tt2fSa«t > fcSo £b(^2 
^i^iS^^it^rt loo i/y X^«:$r n y/^ h 

bftZtlft, W;ttfW^¥7-3507^<fr*\ 
«f4*¥6-40170 2 SX- ^ U>X<D«{BJ{C 

^X3ftS«*SttTV^. 
[0 0 0 5] $ b(C3feB4(rflFJB4, 828, 372#4M8 J $>*B 
WfFIW, 262, 897#^*^*3V>Ttt, 3 ©X— A UZxX 

So 

[0 0 0 6] 

uir> h y 5x^»tt«r«IJ£i-5JC2:Ac0 3WX— AU-^X 
W*.ftT, 4#PIBg63-135913 #M¥7-26 
1083*^*^»3g$ft-O>S o WM3JZ3-288113 
-i-^Stwii, 3»X-AU>X{cfev^r*<DBSr*<o» 

3»*»»S*T««S:fir5*^*t>BB^StL-C^«o 
[0 0 0 7] SfelCiS*. *!*7<D=i>>s<* h1tt U> 

l-#uvX»o#«tk«c^#<, U'V'XBco 

*«±ofis^<*5a^ *^^x»o«ffiFatj« 

[0 0 0 8] «rBB¥7-261083^«^|E*SixS 

x (jeuvx) a$B«sn-cds9, *Ha£*sft:L,fc4fr& 
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[0 0 0 9] XBWRFli4, 999, 007 ^fflirfi, 

3»X-Ai/yX(:*j^t, Sii/yx^ »2uyX 
©Sr-tn^ixitfc^^vX-cfllfigUfcfcotBII^Six 
r^5 0 bZZtK /EAW-eouvX^ft^sitKtt** 

fc*tt*3te»<0Aiti«a**# < m i p s 

LTL* 5 fc«>, ^>X^^fr^^:#<^ 0 
[0 0 10] wtte>ffi3l5«f||^jRtw«^ 

fcb-C\ *ixfc3ft*ttllB*r*-r"SX— AUi/Xaw**ufr 

[ooii] »:^*3S<^5%^te 
< <kfc 1 o^Mt^X-i, i/>X$rH^ ; ^ S W t 

ik*mz>zb 0 
Zb 0 

•f/J^uyXM^ijoo, &W)1-Z> u>-X»coiR 
U «aj»S6^J:-5u^X»«5:(Dffli^ 

ZZb 0 

• ttlX-AuyXl:I*^ti5#uyXH^|i±^ 

• :r u-tr> h y s> *JBffc£tfcofc**a5fgF u>X»co» 
[0 0 12] 

B. E^)I^Ol2l/yX», -tLTjE<0JE£r*<0» 
3uvX»Sr:firu #u>X»<omiHS:aE^S*-C3Cfl8F 

^fT9X-juu>Xic*3v>r s £ftM>a>bflaMi'^0& 
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f w«!:-r^ir# 

0. 0 8<M3/fw<0. 4 - (1) 
[0 0 13] R^aojS^-^i/yXlt 

tow:, t^i^^n i^xt^ jE<omiftt<Dm 

naavvr, £i u^XWiittfUB^bW^Hu^XirE 
^ttHSJ-fc^-c, K3 uvX«fnaJt»-ei£<!»J:>9« 

0. 7<| f l/f t |<1. 0- (2) 

[0 0 14] M#S 3 ^SliBfM l Sfcli 2 
fc*svvr, «MEJB3UVX»o*/iS®»Srf 3, 

1 . 4 5 < f 3/ f t < 2. 0- (3) 

[0 0 15] >M4 osnttMM 1 *fct4 2 flD*fl 
f::fcv>T > «HBJB2 u^X»olR*B««r f 2. 13^ 

0. 6 3 < f 2/f t < 0. 8- (4) 

[0 0 16] W**5<^«Wfi»*«ld^4(75V^i !B n 

Xl£T«j*Lfcwfcfc4**i LTV>£ e 
[0 0 17] »*S6(D*WfJ||*«l a>k 5©V^fn 
d^l«0*W^*3V^r. f&iSffS3 uvX»fi«BJ: [9fifc 
SlO*U>X(^^-e«fi8StL-tOtefl:flfJ<Z>U>X®(D 
A$^R3 f , »®l^l/yXI(Oft$*S?rR3 
r 

- 1. 5< (R3 f +R3 r) 
/(R3f-R3r)<-0. 5- (5) 

[0 0 18] «|*«7<D«Wtt»*3Sl^P>6(OV^iX 

i>*im<D&w\z&\,^x. Mia^2 u^x»j4«B«^jt 

^ftffWtwMv^ffitfittfcjE^^Xttfcffla^lHlBSrrpI 
LfcJB2©«*u>'X»c-c«*Ufcr ££#«S<t LTi^ 

So 

[0 0 19] »**8 0*Wtt»*q|l^e>7 0V^n 

«TIE»3 u>X»TtT5wt«:»«fc LTV^5 0 
[0 0 2 0] M*«9^*Wtt»*aSl^P>8 0l/>i*n 

vXi¥^(-^ < fc l ffi(D*«B4tt5 1 i: t# 
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[0 0 2 1] »*3Sl Al/yXft, 
S2I/yXg, ^LTE(^I^<7)l3UyXil$rt 

u fru^xij^iHiHtaefks-frTacfflpsrm^, »»3 

u-vXB^ft^-tirr^^— 9 X— Ai/yxi: 

hSr*fc*^«tHHz*3V^r, Kfg3u>-XW{4« 

U ^(^t#(OK|g3 U^X»(^ffeffi«iJ^<75»»*«rM 

3, £flli:aXiO^MEI«:#4 f w, f 

t , M i u^XWojU^EUt: f i t Ltz t # 

0. 08<M3/fw<0. 4--- (1) 

0. 7 < | f \/ f t | < l. 0--- (2) 

1. 4 5< f 3/f t < 2. 0- (3) 
0. 6 3 < f 2/ f t < 0. 8— (4) 

[0 0 2 2] HI&B 1 1 1 0 ©«WfC*3 

n> ^^w»i/yx®^i$^^R3 f , 

(Z)l/yX®iDft$M$:R3 r £1-£<b# 
-1. 5< (R3 f +R3 r) 
/(R3f-R3r)<-0. 5- (5) 

[0 0 2 3] f»*3S 1 2 1 2>> 

<b 1 1 0HvF*i)&»l*Z>X— Al/yX^rf ^T^6I t 

[0 0 2 4] 

[0 0 2 5] i5 tt**MO«iE-t"S*ffilllKffJ 
>X»rSiaT?*>So E6--ia8t4*«Wco«:fllll*WI^ 

[0 0 2 6] i9 tt**WO«3fii-S*«[|BIS« 3 CD U 

[0 0 2 7] B13 tt^W©**+**«OS«4 CD 
UVXBffflg-CfcSo (HI 4 -[Hi 6J4##Ka>»ffijl 

[ o o 2 8 ] 0 1 7 ^xn^jb^ws^KtnaERB^ 

[0 0 2 9] UVXBfffiEll^fcVvCL 1 tt*(7>JB*f*<© 
Sl» (Sl^X») , L 2(4iEC0®if^(D^2B 

(S2 1/>XS) , L3liiEOlSfA(Dl3» ($3U 
>XB) , SPI4MPJRI9, I Pli«ffi-efe5o Gtt:? 

[0 0 3 0] uvXWfffiBHw^-t-J: 5^ «^^X- 
^uvXte, m#9tXVlR\z* «*>JBSMjO#l u>X 
»L1, TE<OJ&9xtl<Dm2 U^XpL 2, ^LTjEtf)® 
VrJj<Dm3 i/yXiL 303o©uyX8fctltj3 
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i u^x^l i &*n\z.ihftto&K&m. m2 u^xm 

[0 0 3 1] **ffl©X-A i^Xfcm±<0*jaS:S* 

BfV**3&tttfi**LfcX— A w 
^MLTV^ 0 Wttf, S*»«©i-eB 1 

<o*w-cri*«=* (i) ii*3i2o^ 

WCfMfett* (2) £«J£-t£ri:, 0*>*9I 
Ttt*#5C (1) - (4) ^Mt6li:^tLt 

[0 0 3 2] fti:*iP^(oX-Ai/yX(^lifioi/ 

[0033] fg i u^x»fia»i»-ettJK*i»i: rsffra 

^X»©»»*36s*tiir*v^ J: 5 Id ttv^o 
[0 0 3 4] jfti ^>x»ttS3Sfigt?je:Afig{rjt-<ri 

[0035] ^njs^tefi, jE<Dmmx<Dm 2 u^xm 

»^ffi«»tt&t*£<0JB*r*<D*3 uvX»^J:5«MB 

[0036] iE<D®$rt)<Dm 3 u^xmn, wmm** 

X-A»«>JB*fA«r»6>i-itT4«c|||l i/yXS^i 
-iTftftLT^S. 

[0 0 3 7] ifcfc, WL*)*m2\s^Xm<D^^h\>mfo 

*«:*5S*.S4:tt>»c, :E©JE»^o»2 u^Xftoft 
*««CE« Ufctt 5 «r^-C» l i/^X|$^l3 i/yX 

[0 0 3 8] £fbd, *WS»«»-*5V^-Ctt*OJB»f* 
l u^X»fc«*«36*fe|||^ifc«jc|Hffi*rlPl«tfc7« 

^^^^iEl/yXL 1 2O2tfc<0 W>XT«jaL, 
lE<Dm$tt}<Dm2 u^X»«r*ff«d>bJOHw, Piuyx 

®^£j®(7)]EUyXL2 1, f^U^X®^Qj]^cD^ U> 
XL 2 2, 4bfl:«(CiaffiSr|6iJtfc>=i^*^«OftU> 
XL 2 3, Pj U>XI^£ii^jEl/yXL 2 4CD4*fc<£> 
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U-^XSrWU l^>XL2Ul/yXL2 2ML2 3 
i l/VXL 2 4Sr»-&L^2«aco«-&U^X-C*J«L, 
lE<Dm9rticoms U'>'X»«r**«icJiv^fiiB*:SiJtfc 
iEU>XL 3 1 t*MLT^6o 
[0 0 3 9] r^<t 5Jc#uvX»fcBfHOJB*f*EB 
£««*tjE£ Shirrs u^X^tts * t (a «9 , 
ft«F***ttUB«r«feoo, i/yX^ny/^h^ 

-C\ ii^JEAuV'X^tratRfttfttfffiieDuvXSo 

jKoaw-vxl i i ottwou^xffiSrjaffl-eAojsjff 

SBftiR**:>'<7>'^A<*|jE-J-St*(^ 2tfc£W9'> 
4v^yXftftT?$ii/yXS4rML, u-^X^ffcco 
= Mfcf:i*^LT^5 e 

[0 0 4 0] fclZJE<Dm$T*)<Dm2 U-^X«tt. U 
vX»*^*t«#«^§av^iaB*:fiI«tfc]E^^XL 2 
lSrESL, »1 u>-X»*itaL^:<ft^5fc»oJSSf 
ASr'XiK U M^MHRft^^UftV^ftU'^X^ 

fflSKS^iB^u^x-efc?), ^dsfc^ifc^ 
©ttEfcBB^LTV^u^X-cfc*. *X»»f«£*3^ 
Tfit, JEUVXL2 l<0*fl:ffi|OU^Xffi^u>Xffij22 

EuyXL 2 l^«ffiffid{cE«Snfc*U>XL2 2i- 
f^McGflffi&fc;fci±\ -tixJwJtt<|fcffi|coAu^XL 2 
3<^«*r{Hd<o£j©<h^«fc 9Aoffi*u^X«r*«u, *: 

So 

[0 0 4 1] £ e>^*^JS^^^^Xfl, CCD§W 

T5S#$ns, feiR»*«>«i/Wbjc»jcs-r**^, 12 

l/^X»Sr2jSa©»-fru^X(cT«figL, M±£JK«& 
tf»*ftlRK«r LTV* S. 

[0042] *«9ia>x— i/yx-eiii 3 u^xbs 
iT*3 ^>XWfc3CfflF«fBSr» 
fc-fr, Jg2 uyXi$T^Mfi?r/J^<t5: irTfg 
2uyX^lM«t, uyxil^/j««:l 
fSLTV>5 0 

[0043] R{cwao#ft#a(osflf»**&t«tta 

L^^1S^OUVX^ico^Ta!-<6o 
[0 0 4 4] (T-1)*#S; (1) tt±iwU^X*^tt:co 

[0045] (1) <DTmmzmx.xm3 \s^X 

^BBi-5#^,hS<*oT, ^2 uvXW4r*ix*frt 
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# < i&m s * 5 >%m d« i: s -t? u > <d /hSKt as ^ 
[0 0 4 6] (r-2)*#a: (2) nii^iuyxs© 

J3£t^ SriB«J^KS-r 5 n fc -0+#*>* y ^ 7 * - # * 

[0047] (2) <DTmmzm?Lxm 1 ^>x 

* - # * n « & m m \z * a . 

[0 0 4 8] (T-3)*JI1U»1||<DX— AU^X*r«V^-C 
L<tt, S3 i^^X»t||i#||||;»iLftMSfiv\ ^ 

[0 0 4 9] (r-4)*ft=S: (3) H:jE©JB*MJ<D«S3 u 
vXi^iSr^it 5 r £ -e*ft 5 A £ lE<D®mt}<D 2 

[0 0 5 0]*^ (3) ^TRR«Sr«*T»3 u^X 
»©J»-ftBt*s«<4 9iHrSi:J(Sl, S2»(J0^J|R 

[0 0 5 1] <T-5)*#S; (4) nm2is>x&<o&# 

[0 0 5 2] ftfr*; (4) ©THHtt*»*-CJB2 U^X 
m<DM&3£Mtm< ttZb u-vX^<^/hS>fbtc(i^fiJ^ 

s^«ci2 u^x*(o»tt**s*#<fti9/hafto*fia3os 

[0 0 5 3] (r-6)*^T1^2 UVXp^uy 
y h^-YXirfetffciu] (A) u^X«4XoJBSr*Sr2i58: 

#iw5Mitu h y xuy h^-f x^«**— onau-^x 

*f^*f*-C\ 0flu>'Xfi8^^7^ff«:it*:S-&S*U 
J: ^) HIE ltv>t^7 U7(DME^ Dflu^X^cD 
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*rff3£*&*«<fc0, h XV;y XfcUMfcLT 
12 u>X»o*tt±off^.Sr/JxS < -r5**s^rHB4:ft 
19, 3t*^*o^Xt5tUB#(?5U^X^*fflj«|-*^ 

[0 0 5 4] (7-7)S3UyXB(4*|^ lT7t 

[0 0 5 5] *{*5t(5) ttJB3 UVXWfclE^^^ 
Xt^Ii/vX^tfci^ u^X*tt«riB«urK3e 
U iRSS*»*^*< Loo, :7*-X7*£fT9&?>k 

[0 0 5 6] ^{4=^: (5) ^TBH»*«;L3fcaftffi4: 
IB 3 isisXnyofcM&u^Xffi-e&gE-tZ) =f— ^ 

M/MWIK^5o *fe±RWlSrj8iSt»3 u 

[0 0 5 7] <T-8)»3 U^X»f£U>XJH22^jEOJE 

[0 0 5 8] J^Ji^ J: 0 4tiff« 

uvXftSriEL, #u^X»(omiB|«:JEftS*T«fflF*: 
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